The phospholipids, phosphatidylethano lamine and phosphatidylserine, have been representative of ninhydrin-positive lipids for a long time. In addition to these traditional lipids, some other ninhydrin-positive lipids containing amino acids have been found in phospholipid extracts of many microor ganisms. In 1962, MacFarlane1) reported O -amino acid esters of phosphatidyl glycerol , in which L-lysine, L-alanine and other L-and D-amino acids are linked to 3-hydroxyl group of glycerol. These were characterized by the presence of the ester linkage between the hydroxyl group of glycerol and the carboxyl group of the amino acid. In our survey for ninhydrin-positive lipids," a lysine-containing lipid was isolated."' St)udies on its structure revealed that it was an ester of lipoamino acid.''" It was characterized by the presence of amide-and ester-linkages in the same lipid molecule. The lysine-containing lipid was similar to the ornithine-lipid found in Myco bacterium sp.," and many other bacteria.8 13' In our search for other lipoamino acid deriva tives, a ninhydrin-positive spot free of phosphorus was found in the lipid fraction of Candida intermedia (IFO 0761).
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The isolation of this lipoamino acid deri vative is as follows. Candida intertnedia was cultured for 3 to 4 days in the medium con taining 5 % of glucose, 0.5% of NH,NO,, 0.25 % of K2HPO4 , 0.1 % of MgSO4, 0.05 of yeast extract, and 0.2;0 of casamino acid (pH 7.0). After harvest, the cells were washed with deionized water . The lipids were ex tracted with chloroform-methanol (C: M= 2: 1, by volume). The extracts were washed with an aqueous solution of 0.1 % of CaCl2 and then concentrated. The concentrated fraction as total lipid was chromatographed over silicic acid column and separated into 9 fractions as shown in Table I Elution was carried out with chloroformmethanol. The concentrations of methanol in chloroform were increased stepwise as shown in Fig. 1 . An aliquot of each fraction was removed and subjected to various analyses. Ninhydrin values were shown by leucine equivalent (Leu. eq.). Recoveries of phos phorus and Leu. eq. were about 85%. Each fraction was concentrated and applied to a thin-layer plate of silica gel G and developed with chloroform-methanol-water (65: 25: 4, by volume). Individual lipids were detected and identified by various reagents.'' They were further confirmed by Dawson's method (mild alkali hydrolysis"'). The deacylated products obtained by Dawson's method"' were compared on paper chromatograms (phenol-water-acetic acid-ethanol=80: 20: 10: 12, by volume) with deacylated products of known lipids. The deacylated products of fractions III and V gave the same Rf value as that of glycerophosphoryl-ethanolamine or the deacylated product of phosphatidyl ethanolamine. The deacylated products of fractions VII, VIII, and IX had the same Rf value as the deacylated product of phos phatidylcholine (lecithin). With the results described above, each peak in Fig. I was identified as shown in the last column in Table I . The unidentified lipid in peak IV might be mono-or dimethylphosphatidyl -ethanolamine which has been found in yeast.'',") In addition to these lipids, another ninhydrin-positive spot was found on a thinlayer chromatogram. It was tentatively called substance X. It was located on the thin-layer chromatogram between phosphatidylethanol amine and lyso-phosphatidylethanolamine, when these lipids were developed with the mixed solvent containing chloroform-me thanol-water (65: 25: 4, by volume). However, when they were separated on silicic acid column chromatography, the substance X was eluted together with phosphatidyletha nolamine by 20% methanol in chloroform. It was ninhydrin-positive, but negative for Dittmer reagent (phosphorus free). The melting point of the isolated substance X was about 190°C with previous sintering. The IR-spectrum of the substance X suggested the presence of a long methylene chains and a large number of hydroxyl-and/or amino groups. As an ester linkage was not observed, this substance might not be a lipoamino acid derivative. The detailed study of the sub stance X is in progress and will be published elsewhere.
